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[#fFtS#©«&H] 

t, y^^s & 

^<y^*^->a VSsfiiSB^'<VKi:©WJIHS:0. 3~ 
3mmi Lfc^ -fc/Ha— h 

[tl*f 2] ^5/^t^-> 3 y©|Jff^-l 0Pa~ 
-5 00Pai Lfc^. b £r*NHI$£i~<5x W#qillE«<D 

t*y ^*5ftlc*oTv^ai3jeB3E«©*««BI*fe 

IW#*6] If *->3>-3S« Hi© 

WHS*** t R < ft * y 9 * * V a >3£B*ffi £ 

5 , *<omm&mmm* 20-90 et%, >r 

Y ism& 5 ~ 6 0 7^3-;^ 5-30 jf fi% 

2, 3, 4, 5Xtt6ettOjgttKJR 

0, 1 1>— ao^TSBfflSr-t^n— ^r*>u- Y\' 
*fL-C0. l~2 0li%MLt^5IIMl > 2, 
3. 4, 5, 6Xfi7|E«^^M^jfe. 

*"^-^t/VD-77->w HS«-C*>!K 

-hlcMLTO. 0 0 1 ~5Sfi 0 /o-^rLT^5gMfS 

1, 2. 3, 4. 5, 6, 7Xtt8«B«©*8EKffl!# 

[If 1 0 ) tMB«JS^-r KKtOSi- 

M;MUtO. 0 0 l~5Wi%^LT^5lf*^ 

1. 2, 3. 4, 5, 6, 7, 8Xtt91E£fl>£ftlMX 

StLTO. 0 0 l~2K4%-&*LTV^Ii*:«l . 

2. 3, 4, 5, 6, 7. 8, 9 3? It 1 0 !E©©*t?£S!! 



(2) 

2 

[fst#^12] tulEcSM ^-f A 1 flHfc* ^ K jSJg-f- 

7v-U-M^LT0. 00 2~2fl%t*LTt^ 
fiJfcJSl. 2, 3. 4. 5. 6. 7, 8, 9, 1 OXfi 

[it*«i 3) tWBseai^i»b«iiP<^KicjKy^ 

2, 3. 4, 5, 6, 7, 8. 9, 10, llXfil2 

[ft *9 1 4 ] 1 % 2, 3, 4, 5, 6, 7, 

8, 9, 10, 11, 1 2Xttl 3Bfc©*«ERJBI#i& 
«fc 9 Mit bfc 7 ^ ;>A Srffi v * 5 r. t Sr^m t 1" 5 «}fc 

[It*^l 5] if #311 4lB«©ii3t««aiBI*fflv> 

in*mi 6] ff#«l SIE«©«3tS4rfflv^5wi 

[000 1] 

[?6^©JRi-5S^»] ffiS&'OY'&m^ 
ffe;VD-7 h !)7tf- h^©-feywn— ^T-feT— h 

[0 0 0 2] 

30 9, -©-fevVn — ;* h!)7tf- ^©rM^Afijgftfc 

TlRl*)«r3fe»flc»cifc»li:**fe$*5fc©-ras,<& 0 i© 
± 5 ftM®{K*-fei ttlt «S)^Lff, «^Bg 4 9-3 
6 9 4 6-S§-4^8f;i*5l^Tti\ I^#5rKlhi-^fci?) 
»c 2o©©ai^?r«-oM£E^-t >v<-*Ktt»*MfifiM* 

40 ^fe*5g^$JxT*5!3, ^Bg6 2-38 1 3 3-g-<arfg 
&Uq#4fBg6 3-5 7 2 2 2 -§-^$glC*3V^TIt, ffiSKS 
T 2 o<Dn&ftt$L*®V Z> Z. t iz X 9 t'- K*ftft 

USP4, 3 1 0, 2 9 5#PJHtl-li^J'V 5 y 
[0003] 

[3H93a^8tL<i: 5 ii"SIS)ll] -fe/UD-^T-fe^- h 
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J: 5 JUA 7 5 L-W < » M 

[0 0 0 4] *38MOBWf4» 8Kf< f KfcJl^T-teA' 
[0 0 0 5] 

[0006] *&wn, ffiM'O-Y&m^lt 

iOEIPHSrO. 3~3mmitfcri:4:#fi:t5. t 
(DlfjE£ — 1 0 P a 5 OOPat Lfc^ tSr^^t 

kT y v^HIJt fc* o T V *6 ±E©»»«Jt*ft SriWW 
[00 0 7] 

[000 8] 02 fcij«iv<v KSC©»aaRKSi11*JV^ 
■C. lOliSS^t*, 1 0 »c*fi6i LTIsl 

Otf&tfbhXiS'O. iOEHBK9^2 OlC 
SSS/< V K 3 0 ^^it J»tt fe>*lT?£fH-S i 5 Kfr-oT 

v^. t.tc mstfJ i o^bs«ltv<j/^i?-^->3 v 

I*. h 5 0RV<?y7-fi>fi 6 OSr^LT 



4 

So 

[0 0 0 9] /<y^t!>V3ygl4 0#j£©gH#tk* 

i o ^b«ss^H2> y **y«#y -^-^ i ot**^ 

[0 0 10] ^y^t^Va ^Stt, ffiflffia 5 ^®^ 
[ 0 0 1 1 ] El 1 KMJS-f-3g&:£<D¥BSSrE] 3 fc, ^ 

Rtf5. 

[0 0 1 2] Ell <T>^y 9-^9 v-s VgBteMffi^* > 
/<-4 1, 4 2^<S*fS]^2^^^#J$tbTl/NT, ®§l 
^ h<Dg8gcP4 3te&W<DWLBE.?-*r>'' < —4 2©iS 
©l^ffiOCj&^t- 1 <@Blf-f-^fiS , »t b^TV^. PailflE^* 
4 1,42 FflSrtt^O^tt^) 5 4 4 SWCpft 
20 y^-4 1, 4 2r B 1Sr±^bT^T-tt«JoT^5„ f£ 
ot> Suffi!lO^JE < 9 L ^>'/<-4 1 fifllg, fefe&TJUi® 
^gflih^n, -t©@BEl±^fi!l©MJE^^^— 4 2«7>®JE 
*s^r(Dj£S t SftJfi/* > K 3 0 XfiSS® K5A8 0i ©Ffl 

&.f- 4 2©JiEffite:£#;6 5 §f!Pift'=>-C^?>. w 
OJ:5t»BEf-t^-4 1, 4 2£r2^(-tt#J3~ t 

[0 0 1 3] /^yi7-y-^->3 V^-Y ©♦B^ri»i^S8 

30 &7t'y ^^.^itt-r^w Ei4T-ii, w 

■ftOc^Mffi^-Y 4 1 <omWlk\^7^ x ) ^^4 5SrtS: 

Itt^S. <&y f y >^tt^FS-C^JE^^ V/<-4 1 <D 

[0 0 14] ±fB©^<y^*^ ~>3 vg!4 0©Eit 
M^^^ K3 OOSEt^KPISttO. 3~3mm, jf* 
L<tt0. 5~1. 5mmtt5, 0. 3mm<tHi 
^ ^-y^ v-3 >$IS»JS®dS5;}fff©Sffi5r-i" 

KJ; 3 if* ->3 ©5SA©ft>4 s ii*P L-> Sft 

[0015] ^7^t^->3V©tEI4- 1 0- — 50 
OPa, »*b<»i-i o~-i oqPaim^Th 

[0016] SSJS^V i3df#£>EE8lhtt, I^lmm 
A^b 1 OmmOgifStU if* t< li 1 • 5mmA> 

t>6mm©t5HT*S:)£i-2>©* 5 «tv^^ -ntcpg^^H 
so ^t'O-cJi^e^c 
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[0017] #jw-*ttttKH\ a*i o j>t*b i o 
0 0 pOg&B U ftSL<fil00pH800 

[0018] !ly^!i77^cl(t a^O. 2m 
mi^3mmOt51tSSU #3=L<J3:0. 5mm^ 

[0 0 19] flEJij*«vH: % MSm/^bl 5 0m 

[00 20] 7 ;Vi*coJP^ t 20-5 0 0/i 
ffJK, 3 0-3 0 0/im*«t!)ffiL<, 35 — 2 
0 0 vmtfiMci>#*i Uf\ft*, r^Pfi^^HStcO-ett 

10 0 2 1] ±IBSEii^-Yi tttt, HI 5, B6AtfH 

[0 0 2 2] H5tt, *JB(07-f ^ASr»«i-5Rfc^ 

^-TT% 1 Oft. -7^*-;i/Ki 3 2*712 

[0 0 2 3] fc**, IC^^Tte, h so 

[0 0 2 4] *«?8©*a»l!t^fe*^fe^^:fflv^5*y^-- 

CD 2. 6^A+B^3. 0 

® 2. 0^A^3. 0 «o 
® O^B^O. 8 
® 1. 9<A-B 
[0 0 2 5] r^T\ K^ARt/Bttt^D- 

^vvS<E>g&gL ^fcBH^i^f 3-5^)7^1 
(OlMT^^o t^D-^Ktt 1 3 

t5I»«*«ttO-e, g^Og^S** 3 . otfc 

2. 6£A±3. O^TT-fot) Cltf>*g\ «***t**» so 



5 

l^ 7 t^S©t;VD^ hy7tr-h, »tf 
TH?^S^2. 0£A±-C, R*JR?S#3-5©7v' 
^£#0. 8£JLT, «»$Hi^o*i7KKS* s 0. 4£* 
TOtOiSjtf* u<, tM2. 6-3. 0©t;VD- 

)l*St Itli, ASTM©D-8 17-9 1l:iCT 
[0 0 2 6] T'fe^S<Oifi©jR*JS^«c3'-5(^Tv^ 

/uaitt^n 1^*=/^* (c 2 h 5 co-) , y^y/vs 

(C3H7CO-) (n-, i s o— ) > /<uy/vg 
(C4H9CO— ) (n— x i s o— x sec—, te 

^* 3 - 5 oT^iowwwv * k mmmm^<om 

[0 0 2 7] t^D-^7^^h^IM (*£«¥ 
&2 0 0-7 0 0^JK, 111:2 5 0-5 5 0 
Ur\, ttftTOS-frtt (DP) S\ h 

^7>u-h©Bt»S* [7?] 36»feTIE5«teJ:0*«)b 

DP= [77] /Kmttt, KmftSfte X 1 0-4) 
[00 2 8] t;vp-77i/i/- hM^HrA-n— ^ t 
LTtt, limy >'*—**tt'<A'7tzZ&hZ&* fait 
^g^t;VD-^^M#^t;VD-77v'i/- ht* 

[00 2 9] ir/Vu — 77^>^ h*»«fi-5*r«jffiffl 
©fllfctt* jK^bTKSH (#1 : 'O'^^ Yfr=LZs) N 

fy) , Tfl'^—fl' (011 : ^ ^ / — A\ — ;W 

[0030] «*jR^*i-7^oy^k«^b**as 

^fi/y?P7^Kottt«*JR^» 
-2 5gi%^L<, 5-20li%^J:9»*t 
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\,\ t^=>— JwMrfcfflt Ltft y^y-/K ^*y 
— >k n-/D/V-;K y^oy^y — /v x n-^9 
y-/V£?#fc*f btt5i\ y*y-/K at*/— >K n 

[0 0 3 1 ] gfS^f^K ^h^AttTA^-^ 

*»fe*9. -tO*»llb*asB»^^V36S2 0 — 9 OK* 
%> ^hyiS5-6 0ffl% 7/^-/^5-3 01 

[0 0 3 2] *5S, at*fc»T»JB»Sr*/MRfc«i*.S 
©at— y/K #*iB-Hfe6S3--l 2<E»5rh>\ K*1B^ 

-COO-) ©V^^Sr-ofiAi^i-S-fk-frtet, * 

[0 0 3 3] j^«^ic^3 - 1 2 Oai— T^m<Om\^ 
li> y^y^P tVl-Jx— i/^ K^^y, v>y 

7>\ 7h7tKo77^ T^y-A^tf^^ h- 
>s v*-Y y^f s f-?v'r b V, v-^n^^y^ V^n^. 
y— K :/o tr^7j>^y — k ^^^vwtfvv/-- k y 

SWOWfctt, 2-^ h^^A-Tirx— K 2-yh 
[0 0 34] *»T*«fc*#L»*t**£, ^FS«?fe 

ts. »*P»«ft»4. #y^*te#a£ftj*i>o#» 

Lft 5 : i I: J: 9 g^ffil $ 

ff^ff=tt- 1 o o—- 1 o'c-efco, /^sp^ss.-^ o 
o <c KttiRt srirtriox^b^ fcsflptt© # y 

[0 0 3 5] **MO*«»JBt^fefcfflt^5#y 
<0!l*tf, PT1B3B, »0MJtKfl, 9S4tVSJtM* WlVl* 



(5) 

y ^^^JKSISllXSOS^cDpSXS^^iOSISr^Jp L 

[0036] i&ia praia i u-m, y ^nai^y^xr* 

Ktt. Mi7xx;V7t^7x-h (TPP) XaM/ 
? UV>;ls7 (TCP) \ $ U^;Vi>7*L^ 

/V7t^7x-h, hy:/^^**?*— h^tffctf 

"TJlsCOmKte. i?*3 L Jl'7#l>'~-h (DMP) % 
?vy#\s->b (DEP) , *?7 t f-A'7 9l^- h (DB 
P) , *s*#*?As7# U— h (DOP) , v f 7xx;l,7 
(DPP) &Tfi?^3-A"^*i/&7# U— h 
(DEHP) *-&4Jx5 0 2^lsWL^-*7~>^<om\C\i. 
O-T^^^^^^mY))^^ (OACTE) &tfO 
20 ~7tf;^xy^hy^;i, (OACTB) , t 
m.T^^-J^ b y at^/K ^xy87tf;i/ h y y^frfr 

[0 0 3 7] ^(D^^^/^^^^x^cO0!IICf4, 

is&ittt/i'* b y y ^ h^yf- h y y y 
tttft hyrir^^ M^yy, y^7^y 

— K ^f/^^JJ/Vxf/^Jlnl/^K 9 

[oo 3 8] U±\zm^l,it»JWM<Dtp'?i>. hy7x 
x^^^^-^ ^^n— h N ¥y ^^sv^y ^-/\sy * ?,y x_ 

— V. b y 9 i/v ? ;V7d-77x- ^U^7xx 
/v^^^^^— K h y -^^^y^^y^— b. 
jvy?U—b. ^xf;l/7^ u — i/^/v^^u— 

yt^f/^7^ yxf;l/A k ^v/l/7^l/- 
hyTi?f>-, xf;V7^y/UxW!)Dl/- 

K hyy^fyy yy- hfe«r«v^5rt3»#*L 

v\ m\zb])y=z~;i>?**7 3L—b, M*y*L-jvi/y 

40 xx;V7^-^7x- yxf;V7^l/-h, xf;V7 

^ y ;vxf;v^y xi h v h d ? \. d ^ d y— y. 

[0 0 3 9] £A±©J:5 4praj«tt"ia-Cfc,t^U2fll 

v-U-HJC^LTO. l-2 0fi%^SL<, 5- 

1 5K*%*sj:0#4 L^c «aw*#0. 1KS%*SI 

2 owA%%m7LZ>k. y^^j^mm^yv-VT^b 

so [0 0 4 0] ^PJ^^^Tfi^^7t#W^^ 
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tt«r/h$<i-5^iawai IT, #§B¥l 1-1 2 4 44 
5*fE®<0 (v^) ^^:xy;*y q$ 
P*3¥l 1 -2 4 6 7 0 4-ftm^<D?l)±v— jVzl^tA' 
IB. &m2 0 0 0-6 3 5 6 0*fEtt©v^i/i?D-;U 
zc^^;^J N l-9 2 5 7 4fES(D^xyK 

^TVHffi, l-9 0 9 4 6fEf^7x 

[0 0 4 1] «rfB*^»»iR3Btt. IWI^CfiS^l 

v\ ^v^7*/^**^|ft!RjRJS©«ib-c, 2, 4 
~yt Kn^y-<y/7x;y, 2— fc 
Ti? h^v^V/^y^ 2-tKD^rV-4-^f 
^r^yy7x/y, 2, 2' -y-tKn^>-4- 
h^v"^^^,/^ 2, 2' -y-tKo^y- 
4, 4' h*v"<>';/:7^/>\ 2-tKn^y- 

Ky^y/7x/y, 2-tKD^>- 
4-K7y;vt^y^y> r 7x;y, 2-t Kn^y- 
4- (2-tKn*y-3-^^^JlD^ry) 

T^-^^j»®iRSiJi:LTtt, 2 (2' -fc Kn* 
V— 3' - t e r t-T/fvV—S' -^^v^cn^/W) 
-5-^D;^y/f,j)7/-^ 2 (2' -fc Kb* 
f — 5 * — t e r t — zff-J^x^jU) /<yy yj^ 
-A\ 2 (2* -tKc^y-3' , 5' -v^-ter 
t —T^;i>-7zil^jv>) ^cyy h.y t->/^-^ 2 (2' — 
tKa^y-3' , 5' -y-tert-^7x^ 
/V) -5 — ^D;Wy/H)7/- 2 (2* -fcK 
D 5 ' — t e r t -t^f;V7x^;V) ^V:/ h 

3i=. A'f-y yl/- K p - t e r t-7*^;l/7ix;Pf 

WIW^tTt, ^{w2-fc KD*ix-4-^ h* 
v'-<>y h ^m 2, 2' -^-fcKD^ry-4, 
4' h^y^y/7x/y N 2 (2' -fc Kn^y 
~ 3 1 - t e r t -y*^;U-5 ' — * ?-A>7 =. =-/V) - 
5-^D;l/^y/Hj7/-;^ 2 (2* -t Ku^y 
- 5 * - t e r t -7*f^7x=:;l/) ^>y* h |J7/- 
A\ 2 ( 2 ' — fc Ko*i/-3" , 5'-y-tert 
-T s<y-/ y ]) y>S^ji,^ 2 (2' -fc 

KD^y- 3' , 5 ' — v?- t e r t — y'^^y^^ 

too42] xftmwBmtts 



/0 

M4 0 0 Yim&±<Dl%&%<DtyLi&ft'pt£\,^h(D 

h ^y ^)\<m^*=rj\>mt 

-fr*. ^^^/^ib^. y7;7^yi/-hs 

7/- /vgHfc-frtefi. t;VD-^x^r;H:^t^^g 

[0 0 4 3] #*J*RiRfflfco^TH\ 4*B8BS 6 

0- 2 3 5 8 5 2f % ^ggips^! 9 9 2 0 1*. |D5 
-1907073*. IH5-1 9 4 7 8 9f, IB) 5 - 2 
7 14 7 1*. IU6-1 07854*. Ir) 6 - 1 1 8 2 
33*. ID6-1 4 84 3 0*. Ir17-1 1 0 5 6*. 
1*17-1 1055*. . K7-1 1056*. IrI 8 - 2 
9619*. 1*18-239509*. 2 0 0 0-2 

20 0 4 1 7 3*cp«^«fc|E*WSfc5. 

[0 0 4 4] ^i»®JR*J(Day?Pfitt. t^D-^7y' 
^-ffc#L0. 0 0 1- 5Rt%«s»tL<, 0. 0 

1- iit%^j:9^u\ ssansaso. 0 0 1S1 

[0 0 4 5] Sfc. *#HS»lR»|4tAD-^7->U- 

[004 6] laiE^bKJh^ltt. t;VD-x h y 
- h«#5Wfc, »#i-SoSrt6jfci"5rt*s-e#5 0 * 
itRit»i UTtt, rf^jvr S >\ fc KT ^ vfc 
(#W¥8-3 2 5 5 3 7*&$g) s ^7^^^ 
(#Ki¥5-2 7 1 4 7 l*^$g) % -<y/hy7 
^-/V^UVRJ&afl («W3p6-2 3 5 8 1 9*<& 
«) . ^/7x;yiUV@}lR»] (^§g¥6-l 1 8 
40 2 3 3*4*$g) *^©fl:-fr»*fca o 

[0047] zcoo-h. t^K7-;yfc^wi: 

LTti. t-^7^y, hy7xx;V7^y, hi) 
X. TlSxt (1 a) . (2b) -C*Sil5<b****fc 
[0 0 4 81 
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(1 a) 



(7) 
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(1 b) 



a jo 

N— C-N 
II \ 
CH 3 H CH 3 

N 
H 

[004 9] ^k!5Jh^J<DjSyjDfitt, 0 . 001-5% 
##4 L-< , 0 . 0 1 ~ 1 %*5«t 9 04 LU\, ftA]fl;jP 

o . ooi s t mutomifi'pti: < s mam& 

too so] KriEflWtt^f-l&flEi: bxtt. ->y;&, ^^-y 

at't'fc5J-»SrfT5 r.i* 5 »4uu\ ^y^-tuil 
<D8«> t #f;:#ifc£fr 5 r fc <fc>#4 Ur\ ^tkSttll 
2S#4 Lv\ 

[0 0 5 1 ] mt*®#<r>K¥i®Bi&t±0. 01-10 
0/im^4U<> 0. l~10^m^l;jftLt\ 

[0 0 5 2] l&KT-f&flw^Stt, t;VD-^7">U 
-M-MLTO. 0 0 1~5«i%Tfc5rii!jftL 
<^ 0. 0 1~lfl%tfe5:i:iJ5J:t)ffiU\ SI 
iP*# 0 . 0 0 1 jr*%*SSt?tt«Jna*«r+4>fc3Sfl| 

[0 0 5 3] fftElS3!Si& LTIi. JlSfiH£H*S*&-C 

e>J;itfi|$BflBg6 1 -2 4 3 8 3 7-g-/«Ci*{Cffi$g^ixT^ 
0. 0 0 1~2«i%^U<, 0. 0 1~lJC*% 

i5J:!3»4 u\ mam&o. 0 0 1 Kfi%*8|-c*>Jx 
tfSSs!ioa*Sr+»fc*i»i-<5 Cl t dSTt-T, Sd)Pft# 2 

[0 0 5 4] S k UTIJ, 

vo^U>, JKU^/Dei/y, u 

v. *y ;/y v^u^y^t'^:/w=*>ttmzkt$s 
5 ffB5i£ttjM ■?*>»>, Aitt&fcHu sKy**-:^^ 



H H 

N-C-N- (t) C3H7 



N 




y >mmwt^**r^ mmi?^* j-^t 5 k, h y 

[005 5) T^d-^JR^ffilSttSOt LTf4*^#>-it 

4£> «S^4S> j*^;?;* yy^^r/Uffc 
9, Mteit^i LTteJiJKSttg, 7/u*>w<>-tfi/ 
^7*y»tt, T^A^rV9 \s>*fr7*>-m)&. 

T*>5« 

30 I 0 0 5 6 J *^^5ft»ffiStt3Wi LTttT S VJfi, 
4iSl7^^!)AS, try i?a.Aitt4ifSr*H f 5r t*s 

^7^n«)A£, T/v^r/v b°y v?£Aj£, 7;i/*;W 

;V7^!)W^^ N- h y T^^v-N-^^ 

40 [0 0 5 7] ltTE7 2y*»*B5JStt?H*«aii-5Cifc 
Jt9. »«Riha*S:38#-r5Ci:3iS-e*5. ^^^^ 

0. 00 2-2ff%^l<, 0. 01-0. 5f 
*%*3J:9»*U^ C ^Di^o. 0D2ft*%*«T 

[ 0 0 5 8] *3l9§*e::fc5^Tte, L/^-7-V3>i# 
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14, t/VD-^Tv/u-HOOflSlllCjitL^ 0. 
t;l/D-77t l/- h 1 0 OStat^Lt, 0. 0 5 

~i 5K*»©«HTi6ffl-rs l<, o. l 

- a® et± © ^mwnt&m u -c t ± \> \ %mmit 

[0 0 5 9] 3!f#;fcfiHbJc3llJIW\ 6^iS (i-^t>*>. 

SM4, 5M3fL 6jWlXr±7jlS|-efc5ri:3JS»*U 
< s 5^SIX»4 6*gf^fc5 Ll\ 5£ 

ftBH^fngtH:— *#©-fi^-g-^r^"i-5. ~- 
7 L n^tUT»4, ttJWFf-XWejMSl?-** 

©0iJ{^»4, 7 7^11. f-^rv ^^m, fcTe— /HIL ^-=¥ 

vil, M7/-^ t°7>H, t°y ^>spl fy^ 
s?van. t-ysv'vig, t*7v?>-iisu!i , 3, 5-h 
y Ts^aw^**!,*. 

[0 0 6 0] #J83l|fc:mvrtt» #fe3W«r«Raoi"5 £ i 

-C£3o ##,£iJ<oSs7JD*»4, t;VD-^7->i^-M:M 
t5liS!l'&t- 1 0 ~ 1 O 0 0 p p m«5Jf 1 1, < , 5 0 
~ 5 O 0 p p m&'S.iZ.frt. LV\, 
[006 1] **Wfc*S^5#y^-*«fcf±» 

[0 0 6 2] *»W©»«JW*«6KJ:9JI5fi**v6 7 

©U^-T—>3 V (Re) fcoV>TlE-f-t, -?r<E>$!l£ 
Sf4^yyy>->?- HHftfWrW-A E P - 1 0 0 : S 
**!f*M U*> ») Srffi^T, M6 3 2. 8 nmt*S 

Re= (n x — n y ) Xd 
n x : US^faCDSSf^ 
n y : «E*[6]©S*t^ 

[0 0 6 3] U^-x-v-a y (R e) f4, /h£VM3? 
ffirt*ft©#^*#tt;6*fct>::i:*:*U 0-3 00 n 

l^|5l©U^-f->9> (Rth) tfi^T-fet). 



74 

Sif 6 3 2. 8 nm»C±5^5J?$*I*]<0^SST<C7^7l' 
AJgff£&fl*C7ct>©-T?fc!?. TfE<E>*T-#£> 
Rth= { (nx+ny) /2-n z ) Xd 
n x : #I*IS]©®St* 
11 y : «E#lR)©fi3r* 
n z : $73fi©S#r^ 
[0 0 6 4] ff$^l6]0®ffr^S/h$VM5t\ 

10 ^T-yi^— -<7WA<0R t hJ41 0 0 

^m^fciJ, 0 nm~6 0 0 nm-Cfot). $feKf40n 
m~4 0 0 nm-C7BV>b*i5. 
[00 6 5] #$g^?gi£MlSl7Jft«g£il<3 7 4 A- 

[006 6] V A A> 

M^«©Saiflli t . 3t#««~>- h ©if ftWl t 

f4, #51^1 0-4 8 4 2 O-f-^fgKiElWSfcS. ^b b b 

30 [0 0 6 7] MB%-fe^rc>^BB«f4. Ji^f4, -ftroS® 
© m I w ^. -! - if- =Sr «E T?»J* b fc S F^»- ** * & 

^!)7-|, ^-K=>-hJi;fc5VM4 (^Pjm^© 
t>4t\ r^t>W*J4, ilS, S«±»'iS!ttbtb5„ » 

So 

[00 6 8] )tat->- M4^®STtt?rWU. ffiAX 

-^7i/i^-h7^/v^©t©Sr, 7t^««->-hi: 
X/4i^ > 2|4f#t;i'D-^7Vl'-l-7-f;i'A 

so ioo69itfc, 5:ftit(D±\zm&wt&%> 
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It«i3t#*lflt*>-H>J136**VT^5 (W3-9 3 
2 5f, D6-1 484 2 9§ > 1^18-50206 
HJ9-26572 #©«-^«E«D . *%ga©£tt£MJI 
#8rC*lit S *l5 7 /u^-t © J: 5 43t^M««*>- h © 

[0 0 7 0] lltFE«3t*R©fll3t3ll?-K:»is a *§S»iI3fe 

Knifes,, ^TtuDffiftSf^fc, — f^WTA- 

fi, 2 5~3 5 0 i±m<r>W.Ztt-fZ>^ktm-$i L< , 
4 0~2 0 0 M m©ff££:ff1-5 rid* £ L 

[0071] mmytmttmj>&mit. &<o-m>&*m\. 

*foftv*U 

*Elpk RMtfXIGtttGiSEftjfc^i^T^ElR], 

hEfa*3xoT^Tfc«;b4v\, 

-r'^hErS]) LTV^t«fo/ilr\ -t©ft;o»-eV^7* 
!> j/ KElftUTi^Sr * = ^-r 

S^WioOHO»t P3*B5©lfi»#lp]fc 
L>0>L. f-f^a^jr^RiWt^il^ 

[0 0 7 2] *3BW©»««U!t3WfefcJ: 

"C# 5„ TN (Twisted Nematic) , I 
PS (In — Plane Switching). FL 
C (Ferroelectric Liquid Cry 
stal) , AFLC (Anti— ferroelec 
trie Liquid Crys ta 1) , OCB (O 
ptical ly Compensatory Ben 
d) s S TN (Supper TwistedNema 
tic), VA (Vertically Al igne 
d) SU^H AN (Hybrid Al igned Nem 
a t i c) ©J:3fc«*fc***-H#«*$*XT^ 
4. ±|E*^*— K*E^«Lfc***— Kt> 

•r^©a^— K©SES*^iietw*3v^T<>*3a-c*) 
[oo7 3] *&9}(omm$imj3mx'Mm2inz7 4» 

A£TN*- K©JSS-fe^Sr*i-5TNSjg4l*^S 



(9) 

75 

- KattA-fc/uj: TNS>KB B B*^atou>Tfi, 
;0>?>&<*flb;rVO^-5. TNSffi B B a S^gB»w/B^3ft 
HCOHTtt, #§Jl¥3-9 3 2 5-g-, 1^16 
-148429 EI8-50206-§-, PI9-265 
7 2-g-©€-^$B{C|B^fc?). (Mor i) 

(Jpn. J. Appl. Phys. Vol. 
3 6 (1 9 9 7) p. 14 3^ Jpn. J. App 
1. Phys. Vol. 36 (199 7) p. 106 

io 8) iciBffi*5fcs 0 TNSJSiiiS^eKo^Tfi, m 

mW- 10-123478 -§\ WO 9848320 -g-, # 
1*313 0 2 2 4 7 7#©#^ldfBfgi5fc5. 

[0074] *&w<Dmmmmu&x'Mm 7 

^ £ S T N*- K©^S-fe/v-Sr*"i-5 S T NSiKS** 

3£B©3fc#*i«->- h<DXftfrk LTffiVvCfc - 
^tSTNISil^gfett, aMHrA"*"©**** 
^14^^5 9 0 — 3 6 0gf©®HlCiaCfenT*5«?, # 
««*tt^-©JBJff*J**tt (An) tt;^+^ 
(d) i©» (And) #3 0 0 — 1 5 0 0 nra©teffl 
20 tfci. STNa«*«a%Jt11fc«V^3t^*l«->-h 
fCO^Tli. «&gf) 2000-10531 

[0 0 7 5] *»W©«jBaUH*tfeT«JgSn57-f^ 

©##««->- h©3c»ffci LTffl^Ttxfc^e VAl 

m&mmgiw.izm\>^ytmffimi<'- him, r- 

rtlCt>fe^[6lJct>#«EL^U>r fctfft*U>\ VAS 

30 ft#iM)JI;frteJi©ft#iH)ttfC> *##©#*«>«*»# 
**WH*tt*fc3aefrfc©E«fcJ:Dft«S;fc5. v 
ASfS B B B *^KSlc:)t^«^ix- hSrZ«tttffii-S»g- 
f±. 5t^tt«">- h©ffirtV*— ^-^a^*:, -5n 
m~5 nm©f5fflrtlr-f5wt^ilf^Ll'>o toT> ~ 
tSc©3t#M«->- h©^Jx^*3x©Srt f;?— T— >3 >- 
©*S*H6ti\ 0-5 t-TSw tdS»*LV\ VAS^af 

h©ffirtu-^— 7 f — ->3 i^Sr, - lOnm— 1 
0 nm©®fflrt»Ci-SCl LI/\ 
« [00 7 6] *^BJ©^MK*S-CM3t^^S7 ^ 
A§r s OCB*— K©fg B %-lr-'VSr^ri-50CBSjgB%^ 
^Sfc^^liHAN*- K©®B%-t^Sr ; fi-t-?>HAN 
§k^ B B 8*^a©^M«->- h©3tit#t LTffl^t 
ti^. OCBiySfB^^BfcSV^ttHANSaSBl^ 

©J6M«4«*/h ft 3 h ©Brt It i> 

?*^|fi]ICt#ffiLft^r t*s$f*L^„ OCB^fa 
*^Mfc5^1iHANS?SBB*^«»-«V^3t#M 
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1 ? 

»iH A N£K A*7i*3$Klcft I' ^ 5 h fco i % 
Ttt, #H¥9- 1 9 7 3 9 7*4i«»CE*^fc5. * 
fc, * U (Mori) «fe©lft3t ( J P n . J . A p p 
1. Phys. Vol. 38 (1999) p. 283 
7) fclS*WS*>5. 

[0 0 7 7] *»M©»jBEBUII*&-C«5t*ix5 7 >f ^ 
A?rASM (Ax i a 1 I y Symmetric Al 
igned Microcel 1) K©?&A-fcA-£ 

y * / —a- 

n J—)V 
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SA-fcA-i RI«T*>5. A SMt- KoSSft-fe/ut A S 
M§yS$ B B B*^^gl--o^Tfl, (Kume) fl-©f£ 

J (Kume et al.. SID 98 Digest 
1089 (1998) ) \ZfflgL&hZ> a 
[0 0 7 8] 

1 0 0fi*gC 
1 OfiftgB 

3 1 5SftSB 
6 OfifigB 

i oa*gc 



[0 0 7 9] 



h y 7x=;V7^7i- r- 
t'7i-;ui>7i-;V7t77i- K 

^^D7^ K 

y * / -a- 

J— A- 



[oo8o] mmm 1 ] Tre©*#-e, amjtfcfTo 

1) SE3Sy-C t^#©Sggth = 3mm 

2) M3EJigv = 4 5m/# 

3) ^-7f^t = 8 0 m m 

4) ^yfiD-pi/a >-S£JEp=-3 0 P a 

5) ^s^-y-^vs v^at«ft®^vK©rapsd = 1 . 

0 mm 

[00 8 1] [Hlfefcl 2 ] TIE©*#T?, #SBi8sfc. J: 

V y 7x^7^77i- h 
t'7i= ^i/7i=^7^77j: 

^ y —A' 

n-y^y— A- 

1 0 0 8 3] igj&KTirA-D-;* h y Tirr— r-£3 0 

^iwwb**, - 7 o'CKT^ipm 5 o*CKjna*»L 

1) SK3S^-<*£8F#©8g8fh = 3mm 

2 ) jjfti&ft v = 4 5 m/# 

3) ^J?^ t = 8 0 /! m 

4 ) s/ ^ f- ^ •> a >-|£jE p =- 3 0 P a 



i o oaasB 
i oaa§s 

4 0 0 SSSB 

7 5a*gg 

1 3tt*gB 

1) aBS^i3t»#OBBh=3mm 

2) »SM5£gv = 4 5m/# 

3) ^-^1 = 80^, ±sftJ¥^= 7 6 n m, & 
ffiM?t- (±TJ1) = «-2jum 

30 4) ^j/^t^v'3>||ffp=-30Pa 

5 ) s< y 3 >-mW h <gm->* J" K©MHJ d = 1 . 

0 mm 

^r-mmm±^-r. sStsgy^vte^L-cwc. 

[00 8 2] mMM3l tfy-r-tgmWjZ&ZT. 

ioo fiigp 

1 0fi*£B 

- h 5&AU 
3 1 5fi*gC 
6 0fi»gB 
1 Oflge 

0 mm 

[0 0 8 4] [\mm 1 ] TE©*fl=T\ KJKfcfio 
fc. 

1) SUi^i:X»»Offi«h = 3mm 

2) SUti*£v = 4 5m/3) 

3) ^<-^f^t = 8 0nm 
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[0 0 8 5] [itmm 2 ] TEO*#T, Mm^il^ 



1) mm?* k$L&ft<Dimh = 3mm 

2) SEJEJSS v = 4 5 m/# 

3) ^)|^t=80^m 

4) ^'^t^v'3yfIp=-2Pa 

5 ) v< y t V * -> 3 vgEB i 35StjtS^< v KWPflPB d = 1 . 
Omm 

10 0 8 6} [Jt««3] TfEcD^#T-. JHRtrffo 

1) iS^fc<D®Sth = 3mm 

2) *SES8|£v = 4 5ra/» 

3) -<—*W-Zh t = 8 0 um 

4) /<y^t^v'3y^ffp=-3 0Pa 

5 ) ^< y t> -9- ? > s >mm.tmm^< >■ komw d = 3 . 

5 mm 

[0 0 8 7] MMfiSoH^tefMfi] HJfeM l~3CDj5 

(W&St 2. 8 3, jj;tTIU«1 320 
^07^ K#»* 6 3 0 5 m P a 
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* I 0 0 8 8 ] <«3btEOffJ**ft>flljtS*>'7 r A'f4» 
tfy t*=^T^3-^Sr5f#LT3 **fr!8*3*fc« 

^htL«Lfc. w©«*Ki>-i':7Vnfc6 ox:. 9 
0%RH©#i^TT*5 0 O^BIILfc. l%f JxJc*3 
^tt, 0S3t«li9 9. 6%£l±-C*»9, +^4B^-I4 

[00 8 9] <«3tflEO»fl5*ft>55-3fe*«W-K: J: 9 *T 

ft, »5£fcS<5*«3fe«P*jfeJ£i-S. 
P=V~ ( (Yp-Yc) / (Yp+Yc) ) 
[0 0 9 0] [Hlfe0!l4] 

i<a#Loo v -fe/na — h y Zir^- 
U (2 5t) JCT3NfPr3. 2 5 < CC:T#tgU t>n- 

^y-,Wi, -f--^T^<D^7k^o. 2fCS%.WT© 



[00 9 1] 



-&tK*0. 

s) 



1 6fi3 
4fi%, *<3-u>> 





5 3K4gB 




1 0Kfi§B 






^ * — A< 










3 5f*gp 


~*JMMB ( K y 7i=yV7d-^7i- h) 


3Ki§E 


IWfiT-t&tt (~>y* (ei2 0nm) ) 


0. lKMM 




0. lfCSgfl 



(2, 4-t'^- (n -^fvl^:*-) -6- (4-t Kd^>-3, 5- 
•^-ter 1-^7=!)/) -1, 3, 5-hD7^V) 



(2 (2 ' -k Kn*->- 3 
5-^D/l^<^j/ 1- y 7V— AO 

(2 (2 ' - t Kndr->- 3 ' 
5-£ oA^X;/ h y 

Cl2H 2 50CH 2 CH 2 0-P(=0) 
[0 0 9 2] fcfc, a»+*»i^Sii8rC»&:h.fci© 
SJRCttSftt 1 6 0 P a • S (4 5*0 T*fcofc 0 
[0 0 9 3] <t/Vn-7 h y 7tr- hSIOftifS 

-if LtBLaT'^LT, -7 0*C-C3#M£fc* J: ? 



5' -v 5 - t e 



5' - v 5 - t e 



0. 1SC*&5 

t -yf^ix/w) - 

0. lSCigB 
t-7^l'7i^l') - 



-(OK) 2 0. 0 5fCfta$ 

OtOftl OMttM, IT7D!)t- hj ) £ffil>TSi 

^g?£^fiLfcf&£&&fc«fc!) 1 2 OtSfi£f*±# 
3#raf*f$Lfc&JftiPL5 CCi Lt^ryM 
S©S»fc»i£U 5 0 t C-C2Bfr B 'Mt# UBtf&fcfT o 
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£, ft*tttiBtit&0. 0 lnmOilS 0K#fttt (ft) 
m, IT#6 3J ) T-jiuiU $fe*filig»SO. 
0 0 2 SmmOill ^tt®!, [TFH 0 2 5 J ) 

[00 94] <t^o-^ h !)Jtf - h 7^/VA©tf 

h*«*5 0t:icu S6Jf=¥— T-SriiL-T^ffi^xV 
u^©«BiX*#±fcWibfc. ttMtti 2 ot©tt* 

bm€m<o. -t©a» not, io^> $ bin 50 

A (&|?4 0 Mm) «r**fc. 
[00 9 5] TfE©35#T, *K*frofc. 

1 ) MM *V fc ^«i$©S§gf h = 2 ram 

2) Bft5£ii&v = 4 Om/^ 

3) ^-^Jf^ t = 4 0 nm 

4) /<^^-^^ ->g >f£SEp =- 1 0 0 P a 

5) /^s/^-^^v-s VSI«iataE^<>'K©MIBd = 0. 
5 mm 

6) 10 0cm 

7) ffimxft&mm=i o*c 

[0 0 9 6] <flH3fcl5a ©flHgS>M# Ufctf y tr 

[0 0 9 7] rcDiS^fe^ga £8 Ot, 9 0RH©#|^ 

fc. «*«tt 9 9. 6 %W±T?fc 5 , +#fc»^ttjis« 

h!)7tf- h 
(E&S 2 . 8 3, tt£¥*&*fr£ 320 



.22 



t%(D^m3 0 5m P a 



K»«q»6jt 

7th> 
^ * / — JU 

^W&A (s^v^aijj* >j 1 — /i" v -^t7tr- K) 

ma*®®- (~>>JZ (6g2 0nm) ) 
^^i^KHJJ^J a 

(2, 4-f^.- (n-^fvl^:*) -6- (4-tKD^->-3, 5 
y-ter t-^7=y;) -1, 3, 



* [0 0 9 8] <<K3^b©f£il!>Ji#Lfc#y-fc'=/i'7 

a—x h!)7tf - hZMA'Afc, *r©i5t§tt*MI%K 
©SiBtt 1 ¥trK/j; 5 «£ 5 5 tttt 5 £ 1 t> 

(t±5X7-f^A (80 St, [TWV7^/VAJ) £ir 
zixn— ^ h y T-fe^— h7 ^^uAflgir, ^<z>mft$b£ i J5- 

[0 0 9 9] ^©^tgbSr8 0 , C, 9 0RHO#ffl^ 

fc. «3tgCtt 9 9. 6 %£).±T*h V , +^<eW^.tt*B 

[0 10 0) <Rft«iS»tT©ffffi>JblEfifefc«a A 
tffflI}fcl£b£TFT (««th9>'^#-) *5t©** 

[0101] Gfelfcftl 5 ] 

Wt^X2mm) Sr**»CjSSlPUTttaA/*r. SSbP 
^iS (2 5t) te-C3i*Wifc|lU t;vp- ;* h y 
T-fcr^— h£BS2«I£it:fc 0 4*5, ffiH-CA>eim>9-/u 

— yWi, i-^T-?:©-&**^o. 2S*%^T©t>©Sr 

[0 10 2] 

i 6 stage 

•gTtepO. 4fi%, ^f-U-V 
s) 

5 3 JftHB 
1 OflSi 
5ffSS5 
5S£*gB 
5K*gp 

3K*as 

3§t*gfs 
1 SC4S5 
lSC*§B 



0. 
0. 



%9mwm b 

(2 (2' -t . 5' t e r 

5-^DyW^^y h !)7y-;P) 
^«ERl[R^lc 
(2 (2' -t Kd*->-3' . 5' -v 5 - t e r t 



0. 1SC4S5 
t -7f-/l'7x=/l') - 



0 . 1 3£4g|5 

T 5 /l'7a=/l/) — 
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5-t a;l^<>"/ Y D 7V— A- 
Ci2H250CH2CH20-P(= 
10 10 3] ?&S9»#lfeT»t>*bfci©»a©tt 
Ili6 0Pa • S (4 5t) T'feofc. 

ioio4] Kftmrn-tfrB—* v y7tf - bmm<o 
'^mmm>±vt bfc-t^n— * h y T-t^— h^®^^ 
^y'»-jfLtau»-ea*u-c % -7 o < c-c3#ra£/ < e 

fc-8 0'C©^ (3Mttf, f7oyt- hj ) 
^tUteLfc. -t Lt> ^*Pfc«):!5#t>n7c^jStt#ll: 
S!j8*»SrK1tLfcJR0Ejft»fcJ:9 1 2 0 e C£T?&££ 

vw<a!©*«K:»a&U 5 ot;T2i#p B TO|iu&^s•l• 
tt&O. 0 1 mmCDMm. (m#JS^fc (**) M, Tfl 6 
3 J ) T«»U Sbfc, i&*fffillffig0. 0 0 2 5m 
m©Jt#fc (zK— /H±Bg, ITFH 0 2 5J) "Citj§ L 

[0 10 5] <*UI)l-fc;Vn — * h y Tirx- b*tii£© 
*JV^T, irA-n— * h y7"fe"r— h& 1 9 5C*g|5, s^se 
ft*5, ^4PS^)£-C^b^7c^<D@jffi«0^tt2 5 P a 

- S (4 5*0 -efcofc. 

[0106] < Wi^-fevWn— h V T±"r— h$gjj£© 

* y a-Jf Lfcti UtT-SliK LT. -7 0*C-C3^ra t5S 

7C-8 0*C©?fr5&- (3MttSS», r7oy.t- ) Srffl 
^TSlLfc. -t L"t x iftSPKJ; 9#fe;h,fc*ttl±l*jj: 

mm-e?$s*®w\,tzm#%m\z£ v 1 2 oics-cta** 

>\s*Q<ommz.&&\^, 5 0*CT-2^rr B m^LJK,f&* 

ffl*0. 0 1 mmQffiK 0K#*K (**) It. T#6 
3J ) -ttt»U $£>K. *fe*«eg*i|&0. 00 2 5m 
m©8§8ft A-tfc*. ITFH 0 2 5j ) TiSiab 

fc. 

[0 10 7] <-fevvn-* h y 7tr- h7^;^o# 
SS^-ffc^l/V rtJI^-fe/wo— * h y 7tf- h^j&tfs 

-h7^;VAiIft (?1JI©JP£ : 80dm, #SffiJi 
©J¥£ : 2 Mm) ^SSLfc. 
10 10 8] TIB«0*#-C. tMRfrfro*:. 

1) flEK^W ir^^ff*©^fh = 5mm 

2) ffi3£i$£v = 5 0ra/» 



= 0)-(OK) 2 0. 0 5Sf4S5 

3 ) t = 8 4 m m 

4) /<j/^t^-> 3 y^ffp=-5 0Pa 

5) ^s/^-y-^v-3>il«2:^^<tvK©raP!ld = l. 
0 mm 

6 ) ^ft*g= 10 0cm 

7) S0fX»fl«ie= 1 0*C 

« [0 10 9] «Eif3E»fri»f>*iirBio*:7-r/PAtt» r 
3 0 < C-T?5#|ft&£lt*:gL 15 0tTl 0#T?S»«J 

[0110] <ffi3t*5 c ©tf3¥>S6# Lfcstf y f=AT 
U JKy t'=;WT^=>-^@*»J^^T, ±|E-fe/V 

20 M^ttgc Sr8 0t> 9 0RHC#ISiTT5 0 0^I 

[0111] <^13t«d ©fls«>tt# LfcJlfy t-=^T 

#y v~^r>i<^-}\<-&&mm*m^x. ±m±^ 

^ ©SJSte t ^ i 5 K^W-Si 9 f+l^ t h fc 

(f±?<7^;vA (t*) ». ITWV7-f/W»J ) Sr-fe 
^vn— ^ h yr-fex— -?r©jlti|£6^7£ 

^fc w /.e 5 «t 5 li 9 ft % jt^M 

[0 1 1 2] d©^7ttgd^8 0*0, 9 0RH©#H^ 
TT5 0 0 ^P3*g Lx ±5S Lfc^fe-emTtS^ai^ L 
fco •B^tSfi 9 9. 6 %U±.X-h V . +#fcwa>te#tt 

[0 1 13] <«**a%3S«-c©Wflli>±IE<H3t«ca 
[0 114] 

HUffi©ffi*/«tUiPj] 

[mi] mmmm§km<omm^^ u^m^mxh 

2.. 

so [ni2] *&W(Dmmmm*&zmi&irz>®mmm%i 
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(14) 



25 



26 





1 2 




[HI3 ] mi 0«6jg^$S^<D^PEBlT*fo5o 


1 3 


— ^njfc— K 




1 4 






2 0 






2 1 




[06] ^^^SjftaW^ft^^l&r 


3 0 


K 




4 0 




IB 7 ] *«iao*»»«**t*jfi-r-5*i«««« 


4 1 






4 2 






io 4 3 




i-y *v«#y-^-»« 


4 4 


-ttao 




4 5 


•-7 try v;* 




5 0 




4 — y 


6 0 




i o-aaB^-f 


7 0 




1 1 7fs—;\s K 


8 0 





[Ell] 



IB2] 



[05] 




(51) Int. CI. 7 
C 0 8 L 
G 0 2 B 

// B 2 9 K 
B 2 9 L 



1/12 
5/30 
1:00 
7:00 
9:00 



F I 
C 0 8 L 
GO 2 B 
B 2 9K 
B 2 9 L 



r-^-r (#%) 



1/12 
5/30 
1:00 
7:00 
9:00 
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F^-i*(#%) 2H049 BA02 BB33 BC09 BC22 

4F205 AA01 AB07 AB10 AB11 AB14 
AG01 AG03 AM26 GA07 GB02 
GB22 GC07 GF24 GF30 
4J002 AB021 DE238 DG058 DJ008 
DJ018 DJ038 DJ048 EE037 
EH046 EH127 EH146 EU177 
EW046 FD026 FD057 FD169 
FD208 FD319 GP01 



